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*?JI8. i^b^JS^lOMOOni-C&oT. V>f &SWfclO0n« fyi<OflffiB#£j6iES? 

•y M£. IHdStt. flW ... = 5-60iM. B a = 2~ 7"O-rait»^NV2000<0 AFM {.W^Sm^. X**> 

20n«, R , =5M5m, S « =5~700ni-C*»S*\ £ ?4y:256*. X**V*rA X:4.000nB. *'J^U 

fctt/te«ktfX* A -*X#OJ!>M>0, 40 3te^3^ (tt) D-CSI^Ucki^). ^lfcSrr«k^ 

3J!»M>3T*>S^MIS* { T«llkLT*>0. ^^fc-e fc. R .« =23. 9ni . R a =6.2ni . R x =22.1ni, 

C0±lzmt&tf1J s &'t¥ifeltia.XmftLtl'y%< ti> S . =621m s *<Og<±#j672ni tlrt. WS«50Me 

k^K^kyyay^ftk^it^llSiSilA^ ^HMI*#fc. tt:. %smt$kUzOWX7Ftt:£i 

KhWiGmiiz. fstiy^ar^^yyiznin tx**-*x <Rsk > *«o^m>o, ^y h^x (Rk 

jmmtott:m<.mm£mifmt&ztx'%imt r ) *«3jbs>3*^Rsk #ojbmofci£v»o. Rkr 

1fc5f7XfcJ:yf^^Jt^k-ri.C:kKJ:D. SSSfc *«37bS3fcjSv^>3k'5:0m^OTS!lllS'Cft^^. 

^fcnm<0\hZ±b?&%frM#£'8L<L&&tm [00571 $^t:ov^ ^^ne^ M^lffl 

T. ft^^ttfcSyiJtgbkSSlKSSrfflV^Clk* 1 ^ 50 30^HSfiaf LTffW<^«WeEk tTPStTj)^^^ 



£%&# t 1&TLt:*)-tht:it>. 0.005 ~15afi%Tft 



[0 05 2] J^t^idK. Zt£.ftfelt:ftn%T 



(8) 
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13 



14 



[oo58j (m*mm<r>w&) wirr*m9J 
-mm e (fwi : #3ooo. mmftmm •. iwt 

%) . T-l Cithfrg : <#) S. WtfcT 

nm) DO.Olg. -<VTnt;Wr^3-;k5.72g. *<T9 
=fij \- 'J f^7^07^;^5> CCFs (CFibClfa 
abSi(0He)3 ] 1 g. pH 1.5HK*i§i»).2 g> *0.2 
g. £ft8.13g. 10 
[0 0 5 9] *<O&#250 VTffltmm&thZtt 

(fE*ttlS«) *«4» (#25X3) TO*fc*r-f S&ttft 

[0 0 6 0] ()8«eMik) X-yt-uvfciOffW. 
: GCWJ/ci* -C2000l^ia^«»ft5:a^. 

[ 0 0 6 1 ] : JyJcSriBTL^^ . 105 gftffiS. 20 
fcjWtlOTJUI (ttS$-10t-T4) ^SD^tfVK 8 

^cotg^ti. ^2tc^ridfc:. %J8H8»ft#ll2 * . 
B<gttlS«Si-Ct»««ft^l03 * fc&oTJEfrSfi. H 

^ttassb-efc^jftft^ioo • tft#&*i.s 

^L^ffE*SSifiJ!iffi?SJi»l* Jiafcfcwct, 
[OO62]IUfc0!2 

mmimw&mxgm.^ mmivmw&it? 30 

3.1g£t'-#-fc;tfu fi^i^H^S/S^i^HFfi 
tfffl^r£#6.5 aymA itb U flMifSi&Wl fcHSi: 

tf^Oni. R =12. 2m. R a =3.4m . R i =11. On 
i. S . =#423ni T&D. *tf>IHIfl<>>g{i#510ni £1 

rt. ¥*?g#>iooni sarc*&v>f ?ntT-y r-tt££tt 

liZO®T7*lt:£o£Xsk. #0JH>0. Rkr ifi3TM 
>3*»£Rsk #0ftS0fcjfiVV>0, Rlcr #3flM3K 40 

3 t%mm<r>Tmmii'>K. 

[0063]$ 613ft v?. Ta^ffi^TSbkSatlTaSr 
MIL. JBtMl fcFHUc, Bv4?oe*Mfcfc*tr 

[0064] -«r;bt>. WmmPM^M. AY 
J-MEDM g ( W$Ff* : #3000. @Jg 
lwt%) . T-l m$& :^M-?T-VT)V 

(80 at) i g. 4 y7*Dtr;kr^n-;W888 g. *<r 

h 'J ri')V7)V*'aT)V*)Ws7> 1 g. pH 1.5 50 



lSg*ig*B0.2 g. *9.8 g. £fr 1000.0 g. 
[0065] fthixrzm&tfyXte. fflStimpitfU 

?b^x. mmitmrnt**). mm*.wfcz& 

[OO66]0SS&H3 

mm i fc mm 1 ^awn 1 

s^^y*v;nwog ts^F^^ao^y *y>um 

8.2g£h'-#-tAft. ITWl/^FWi 

mttzmttmmi. mfc^-fist. mm 

60m. R =ll.lnm. R a = 2ra. R *=10.0n«. S 
. =#358 fc^TTSV^ne-y h«^tffl«-C* 
9. V^^OtT-/htt^tti!btt^)g{i#380 ~500m 

L)ti9t:Rsk A«0^^>0. Rkr #3J®>3a^Rs 
k ^O^OtCiSV^O. Rkr tf l£i5\^> 3 1 

[oo67]$ e>e&\.ve. i^n&^Tffifcmmz 
[oo68] m*mm<?>E&te. ^y#v 

lV0>3^J-)VmBL (^l^H 1 * : #3000. ffl&KWk 
S: lwt%) lg. T-l CffifiA :21'7f l J7;l' 

(tt) o.oig. >f vrot^r;p3-^2.59g. ^ 
t^t^t H 'J x^P^y^oryu^^^y l g . pH 

i.smmmm.2 g. *o.2 g. ^tr5.o g. 
[0069] &t>iv£m*&tf7xit. maimpstfn 

n. mm%mmikT'i>impivm - tomtit** 

[0070]HStM4 

mm 1 1 mwzifyzmsit. m& 1 tcfcv^fieffl 

35% hL. -e^ffifiHS«J!li:H«KUfe. ^^ft/cK 
■fbttl^i. ^lt^-Tidt. IS^jW^b. R ... = 
20.2ni. R . =4.3m . R z =18.3im. S . =#452m 
<0fl«^*U. «ffltCg*«#10~20ni<OV'f ?Dt7 h 

Si0Ui^lK:O9rc^Lfe«l:3tcRsk #0?m> 
0. Rkr *<3^S>3*>^Rsk *«0^;M0t:i6^>0. 
Rkr ^STbSSKifiV^Sfc^OBrfflm^-fTiailS 

[0071]$ <c>fcifcvvc. Ta<0S^-C»W^*«* 



(9) 
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[0072] -rtcbh. mkffimn&itit. ^ y * v 

Jg: lwt%) lg.T-1 C»itt*:HR7<fy7*' 

(») 8)o.oig. >f yrntr;pr;k3-;k22.99 g. 

1.5«IS*8i»>.2 g. *0.2 g. £fh8.13g. 
[0073] #£>*l*:S6*tt#7XHL ^aUSSJtft^ll 
4 * » »£ttf^fc-Ct>«JSfl* { 104 ' fcSr^Tfcftffi 10 

[OO74JHSS0I5 

5> CSi (0Qlk)4 : TEDS] £16g. X.9 J-lV (EtO 
H) £8.5 g. * (^#>HC1 t>pH4fci®t) 1:5.5 g* 
fl-WifMttO. »8Ot:T*«Q0l^MiSia?:ffV\ V 
/HgfcAfc Lfc. S^iSfcAomM^StfB* 20 

^yx^-v>ift»tt) trnziztzz. mo.woxb 

[0 0 7 5] ^f-^hy^h^r^^y [CHaSHOC 
Hah :MTM5D £36.6g. -f V7U&IT>1'3->1> (iPA) 
£*G8.9g*}J:tm*(pH7) £14.5gfi"5]R'?. #T70X: 

ioo7 6i mmiAtmmBzmti.mm g*> 

iPA xmiL. SST»WOlSf^«B¥L. igifcAfc&SB 30 
(SUfefc LXtm) OWtttfl : 3.5 ?f}& 

7XS«^fflfc. *j23iC. ffl«SJ^50%^S^THaS 
U ftlOO TrCtt30$HfflW»U KB#»150m OSifo 

.a. =35.5m. R a =7.8nm % R , =33. Ira, S . =#J 
657ra Wrttf>&K^£#U IW0~50n.OgSr^rtSV 

mteM 1 KOtflT* Lfc <k d fcRsk Wom> 0 , Rk 
r #37®>3A»&Rsk #OJ!>mOfci£^>0. Rkr # 

37^M3tcjttv%> 3t%vmwn»>z-tTtmmxb^ 

[0077]$ ^tciXV^-C. TiSWS^-mdcSgftaES- 

n»u nsfcm fcpeaifc. gr?ooeyMK»s 

*5lj*a[Offlj£lfci3«klXSfi«gm<i«2 fcScT. 

[0078] fE*ss*?a<os-&«. s^u #v 



£: lwt%) lg. T-l m$&>:EM'?TVTA' 
(») SO 0.16g. 4 yroe;PT^3-;P5.44g, ^ 

7^f* h y f^^Drwy? y 1 g. ph 
i.5tsmmt>.2 g. *o.2 g. -&fft.oog. 
[0079] ®ht&.m&tfjx\t. wmteftmx 
2 • „ mmm!mci>mmmoA ♦ t^xie/m. 

[0 080]Hifcfl6 

CTi(0iPr)4 3 2.8 g. iPA 46.6g^Wt* ( P H 
2)0.6 gfcffOJRD. gffl-e#304HS88f £f?V\ IS 
MCi: W:. HSSM5i:H«t»?8[Af:J§}ftB^fi^L 

fca. wtemcztot. *<rm™ 300 g$-$^tcjni 

titt&mKAbffiSiBtflffi&ft (SiOii:LTg^[) i: 
Jg«COSI^(Ti0ji:fCS^C) ttVtfrttltl :3. 
5 :0.45-CAS. IQt0l5i:|3iaiK:UT. ffiJSfcffOratf) 
Sift • TiOjS^SS«r#Jt. ^ffi«®5rS^LJtfc^ 
^KCSrfidfcv R •« = 15.8m. R a =4.7 n 
R i =14. 4m. S . =»488m <7)W{hJb£ihVltt 

u *«no~5o™<og^^rtsv-f^ot:.yh«2r^tfia 

BTC*U:J:5KRsk tfOJb£>0. Rkr *«3J!»S>3 
*>^>Rsk #0JbS0fcjiTVV>0. Rkr *«37!»S3fc:j6v^ 

[0081] $ £fc<KWt\ T^OS^TlfbkJSllff«^ 

-r. 

[0082] ^5:^. ^k«»?S£OS^{i. 
)V0>X.9J-n,im (¥%ir?« : »3000. 
S: lwt%) 2g. T-l CffiiShfei^lVxyT^ 

«t) S!D o.oi g. >f ymt/wr;W3-^46.59 g. 

"^TfTil V VTi'>V7)V*uT>V*>Vi'"7> 1 g. 60 

%smmm.2 g. *o.2 g . ^trso.og. 

[0083] #f>fl£Sg*tt#7X|J. %Jffi«MftMl 

mmtmmkx-iim&imoo • fc^^®n&t> 
<7>xh->ti. miKmffimmi&tftZfcLtim 

[0084]*JSW7 

fffliA. B. C^it-eiWOS^^^Hb^l : 11: 1. 
0!6 1 Rfilt LTK^»50MOl5ST«LS^IiSr#^. 

mmvmzwi&iKtzz. m&Ftxot. r.« 



(10) 8m*8-40748 
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=17. 8m. R .=5.3m . R , =16.2m. S . =*)414im 2 * b%r>X1tftWX. mmmiifflkT^mMitflO 

SKKii^ 1 fcOBTC^Lfe «t 3 KRsk #0 0f$tf>^£fbk^f:fBSH-S t>4>T*ofc. 

>0, Rkr #37!>M>3jtP&Rsk#07!>S0fc:iSVO> [ 0 0 9 4 ] HJIPllO 

0. Rkr #3B£3^^>3fc£9ffiJI8<9*S'-rFtf! 0tMl2t:i5Vvc\ gbkSEilll?&9l!£3:<foO i 5 fcjgi 

[0085] Stfc&lvT. TfB^ffi£mfc«E?lfliS£ [0 09 5 ] mmm0Stett. ^)frf 

ms&L » mm 1 1 ^ait. spm ?ot? httsr^tr A*>x.9s-Mim ( ¥«#H^a : ^booo. 

Pflfl1JtP»Mfltt*^K±t«*ffi?ft^S-tTofc. * 10 g: lwt%) 0.75g. T-l Ci$i&£ : 

lliJ^OfbJc!l^<0ifflJ^fcJ:t^fW^i*2^ (1*) KD O.Olg. 4 V7nWI/r*3-*22.84 g. 

^T^Ti) Y U f^7^n7Wf^i'7>' 1 g . pH 

[0 0 8 6] i-&*>^ ft*fS*JK«Offi^(i. ^'Jj&V l-5«K*^BE0-2 g. *0.2 g. £fh24.0g. 

S-frmm (¥*J#7* : #6000. SJfrftS [0096] #£>*Ut#g*tt#7X(i. H2 tSjct i 3 

S : 1 wt% ) 1 g . T- 1 CffiBA : 37f 'J fc. *»»HgjS*ft*Ul2 ' . W^ttiSS^-CfcSjSft^lO 

(ft) S3 O.Olg. A yrot;kTA'3-^3.21g. ^ 4 * fc=5r->Tft#ffih., B^ttlSi^Tfc^ltft^lO 

7^f* b U fi';l'7^or;W^5y 1 g. pH 0 * fc3fc4H£ft6t><0-e*-3fc. tBgL£g£*SSll#yi 

i.5fmmm.2 g. *i g. -&nt.42g. mmmfcLtzmxh-yx. mmi tmrnt**). 

[0087] mmnfiwn mmcrmnm^^mi^sth i»-c*-)fc. 

4 • . ftfcmm®Z'%>impi#m • t&o-afcfrg 20 [ 0 0 9 7 ] ^aami 

?h->x. mmibfrnb**). m«i<oflat&5i*tt [oo98]--***>fe. m*mim<m&\i. 

figfc&Jtt^icorfc-**:. ;UOX?y (¥%#?» : #73000, 

[0088] 106018 S: lwt%)1.6 g. T-l Cffi.Hi& : E^rUTA' 

iuuji 1 fcistvt, m*ffim<?m££d:<?>£ 0 tz^t m) m o.ou. 4 v7-ot^T;wn-;u.99g. ^ 

fe^iaa**, ntmitmmzifi:. 7?t* y Df^worw^y 1 g. ph 

[0089] -TSrfc^ f^SfiAJa^S-^tt. ^U^V 1.5«l6*j§?»).2 g, *0.2 g, -&ft8.00g. 

/KDX* y-/Mg?8 (YS^H^M : #3000. WSmfSt [0099] #£>*lJtSE*tt#?Xtt. *2 Hjjrti d 
Jg: lwt%) lg, T-l m^iEM^OTJl 30 aflW&jafttflll * , W«£ttiSS*&-C*>Sttfta { 10 

(») S3 O.Olg. ^yrot^T^3-;P5.99g. ^ 3 • fc£-?T3fc#ffi*U fflft^Sti^TkSMfttflO 

T^T^bUx^^y^or^^^^i g, ph o • fc£#fl£fr&t><oT*oJt. ssL^a^raMia 

2. IffigbkJSffltO. 11 g . *0- 29g . ^ItS.OOg . m&ZMife LtMTh-yX . HJSIH 1 i: l^«fc =5: 0 . 

[0090] #tix7tfNctt^7x»i. ^2(c^cri $ mmcrmihwmmi^Mth ^nx-h^t:. 

tc. ujw^itft^iB * „ mmMmtx-t>mi&itfw i o 1 o o ] ^10112 

2 • fc ^^T^ffiti. w^Ktttiim-cfcSEftisft*^ mm 1 trs wc. «*saii?ffioB!^2r^ i 0 eg*. 

» mm 1 1 i^at ^ 0 . w [ 0 1 0 1 1 -r^*>^> , mmmffM^\t. mttry 

w?ffli&mfcw&k3mt&i><r)Xb'>ti. i-^yzv-rtyYt-m&imw®.? 5n«) 

[009 1]Htefi?l9 40 <7)YfrmiWffi#m%2.5*it%. "/Vnyfc&totLX 

mm 3 tfcv^T . m^mmy&Sidwz. d 1. iiwt%. mitry^-t y* Y-^y y t -thwmt 

tiZkWHi. mtm3tmm£Lt:. LT1.39wt%O*><0. ««Kfl^ (80 »] 1 g. -f VT 

[0 0 9 2]-t&;b^ ffifcmm<r&-&l&. >>V*Y aWT)l>3~-H>5 g . +<T9 ; r*lYViri'A'7)V*u 

iwx.? s-A>mm wmt=f-& ■■ mxn. wm#m r^fu^yyis. ph 2.5mnmmA g, *o 

lwt%) lg. T-l ClSfiKS:3I^X , Jr;l' g. -&tf7.4 g. 

(tt) S3 O.Olg* ^yTDt^T^3-;P5.59g. ^ [ 0 1 0 2 ] #&<t£#bktt#7.X»;t a2fc*TJ:5 

r^r* b y f^7MorM;^5 > l g . ph wsstfttfiB • . ffl«ttumTt>«ttft#io 

l.l«l^jffi0.4 g. *0g> ^ItS.OOg. 2 • fcfroTfttfgfU W^MttliSi^TtSHttft^lO 

[0 0 9 3]#^>nX:fifclctt^5X{i, $t2iZ7fitXo 0 * k^ffitiSt)<o-C'i>-?fe. iiSL^ffbkMS^ 

«)ffl«ttft*<ii5 ♦ . B^tttse^Ttsstft^io so ®\&tm%iKmx'*>'>x. rnmitmmt**). 



(11) 
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[010 3]5tfc{ffl3 

[oio4] Sfekfasaos^tt. wntry 
ht-r&mmm? (tig: 5m) 
<v/jm «t%. ^yayft^tu 

i.iiwt%. nfl:r ^f-^y^ k-a* f t-ttm&t 
LTi.39wt%<ot>w. assEtofc («) m i g. 4 yr 



*7)V*fri/yVl g. pH 2.5BK**§i»>.4 g. *0 
g. £it27.4g. 

[0105] ftt>h*:mfc&#7Xli. $t2 £jfrt X o 
[0106] 





T ft H 


eat* 

S : SO, 
T : HO, 


n 

(nm) 




RlDB V 

(nm) 


Ra 
(nm) 


Rx 
(nm) 


Sm 
(nm) 


Rsk&Rkr 
(0~>0s 0 
~>3-Q> 


ft 

(nm) 




s 


100 


Ms ISO 


2 3. 9 


6. 2 


2 2. 1 


621 


O 


50 


2 


s 


SO 


Ms HO 


12. 2 


3. 4 


1 1. 0 


423 


O 


400 


3 


5 


60 


Ms & 


11. 1 


2. 0 


10. 0 


358 


O 


400 


4 


S 


80 


a 


2 0. 2 


4. 3 


18. 3 


452 


O 


30 


5 


S 


90 


Ms H 


8 5. 5 


7. 8 


3 3. 1 


657 


o 


30 


6 


S-T 


70 




15. 8 


4. 7 


14. 4 


488 


o 


30 


7 


S -T 


SO 


new* a 


1.7. 8 


5. 3 


16. 2 


414 


o 


30 


B 


S 


100 


Ms EO 


2 3. 9 


6. 2 


2 2. 1 


672 


o 


50 


9 


S 


60 


Ms fl 


11. 1 


2. 0 


10. 0 


358 


o 


400 


10 


S 


50 




12. 2 


3. 4 


11. 0 


510 


o 


400 


11 


s 


80 


Ms a 


2 0. 2 


4. 3 


16. 3 


452 


0 


30 


12 


s 


100 


Ms ma 


2 3. 9 


6. 2 


2 2. 1 


672 


o 


50 
400 


13 


s 


SO 


Ms Eha 


12. 2 


3. 4 


11. 0 


423 


o 



[0107] 



[*2] 







(mo 1) 


fftt 


* 




7Mt or 

><Ft® 


mm m 

{try** 




FAS1**C*J 


MA 

C ) 


C ) 


n c ) 


$%M1 


4. 9 2 


8 2. 5 4 


12. 3 


0. 12 


0. 12 


3. 7 0xi O" 1 


112 


103 


100 


2 


1 


9 8. 7 


0. 1 


0. 1 


0. 1 


3. 70*10" 


112 


102 


100 


3 


8 


7 1. 6 


20 


0. 2 


0. 2 


8. 70*10" 


114 


103 


101 


4 


1. 6 


9 4. 3 2 


4 


0. 0 4 


0. 0 4 


3. 7 0X10-* 


114 


104 


100 


5 


5 


8 0. 3 8 


12. 5 


2 


0. 12 


3. 70X10"' 


112 


104 


101 


6 


0. 005 


8 6. 245 


12. 5 


0. 125 


0. 125 


5. 60*10-* 


111 


100 


100 


7 


15 


7 2. 2 5 


12. 5 


0. 12 5 


0. 125 


3. 7 0*10-' 


114 


104 


100 


8 


5 


8 2. 2 5 


12. 5 


0. 125 


0. 125 


5. 10*10" 


113 


102 


99 


9 


5 


8 2. 2 5 


12. 5 


0. 125 


0. 125 


1. 90*10" 


115 


102 


100 


10 


1. 6 


9 4. 3 3 


4 


0. 0 4 


0. 0 3 


1. 90*10-' 


1 12 


104 


100 


11 


5 


80. 38 


12. 5 


0. 12 


2 


1. 90*10" 


1 1 1 


103 


100 


12 


5. 4 


B0. 75 


13. 51 


0. 19 


0. 15 


7. 40*10" 


113 


102 


100 


13 


1. 46 


9 4. 8 


3. 65 


0. 0 5 


0. 0 4 


7. 40*10" 


1 1 1 


10 1 


99 



[oio8]it«$ii *T<>mmtiti. wmtmmitmutt 
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wti&mmi. mm 1 t m®£Tm±.£mfflmz t>*>rj>o*:. 
n^ti. «*f&?tii»w>E£Jtfc xxmm&mtm3 i o 1 1 1 3 it»W4 

[oi o 9i -r&*>^ KE*fSiwaajs<oii^ii. ^'j fccmti* mmi tmmiztti. m>mm 

A7A*xt.*S-MtiK. (¥ : #3000. wE£Jtfc«ktfiWI*SII»ifS3fc:S?r. 

SJS : lwt%) 100 g. T-l Cffiiffrfe : T/W [01183 "t£;b^ IE*#»tl*!UI?frOE-£«±. x'J 

(ft) i g. -i V7W)VT)Vn-ivm g. ^7* #yvt*ox?y-/i4g?ft : #73000. (Sf&ft 

h 'JT>'^7^3roT^;»'>'5y0.5 g, pH ffig : lwt%) 1 g. T-l CffiA* : HSVf'JTA' 
\.5m&mm.2 *9.8 g. £fH000.5g. 10 (80 0.2 g, A VToe/WT/Ki-H^ g. ^ 

[oiioj ft^ivKmmmmtfjzit. wmm r?T* v 'jf^^am^^y 1 g. ph 

ftMOO • "Cifc£t,<9<0. B«ttSS»ft-CJi«S*ft3t»f78 1.5S§S8*i8Se0.2 g, *0.2 g. 1=^8. OOg. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Water-repellent oil repellency ability of this invention is useful about the water- 
repellent glass which was excellent in endurance and abrasion resistance from the first, and its 
manufacture approach to the object for cars, the object for vessels, the object for aircrafts, window glass, 
a mirror of ******** ? e tc. 
[0002] 

[Description of the Prior Art] In order to make water-repellent oil repellency give base materials, such as 
glass and resin, the attempt which carries out spreading membrane formation of the processing agent 
containing a fluoro alkyl group content compound, dimethylsiloxane, and fluororesin on said base 
material front face is made. However, only by applying these processing agents, the bonding strength on 
said front face of a base material was weak, and it was difficult to be fully able to give neither 
weatherability nor abrasion resistance, but to continue and to maintain water repellence at a long period 
of time. 

[0003] Until now, in order to give water-repellent oil repellency on materials, such as glass, various 
applications of what used diluents, such as the poly fluoro alkyl group (Rf radical) content silane 
compound and alcohol, are carried out. For example, they are JP,58-122979,A, JP,58-129082,A, JP,58- 
172245,A, JP,5-345641,A, etc. 

[0004] It is indicated [ that the mixed liquor of a fluoro alkyl group content compound, a silicon 
compound, alcohol, and an acid is used as a processing agent for the transparence Plastic solid in which 
water repellence is shown by preparing the low refractive-index layer containing a fluorine compound 
on it after forming the oxidation tin layer which doped tin oxide and antimony as a high refractive-index 
dielectric layer on transparence base materials, such as glass, at JP,3-90345,A being indicated, and 
forming this low refractive-index layer further, for example, etc. and ]. 

[0005] Moreover, for example, it is 1 micrometer in thickness to which the poly fluoro alkyl group 
content silane ******** becomes JP,58-167448,A from the partial hydrolysis condensate of this 
compound. The low reflection factor glass made into a low reflection factor and water-repellent oil 
repellency is indicated without spoiling fluoroscopy nature etc. by forming the following thin films in a 
glass front face. 

[0006] However, in the water-repellent oil-repellent processing using such a conventional processing 
agent, the bonding strength of the water-repellent oil-repellent radical introduced into a base material 
front face was weak, in endurance and a weathering test, water repellence deteriorated comparatively for 
a short time, and there was a trouble that the water-repellent engine performance was not maintainable 
for a long time. 

[0007] Although the glass which covered Teflon was one of those were furthermore excellent in 
weatherability, there was a trouble that transparency was spoiled immediately that it is easy to get 
damaged since the film is soft. Moreover, for example, although the water-repellent-finish glass in 
which the water-repellent coat which consists of both sides of the polymerization object of a fluorine 
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compound as the polymerization object and the water-repellent component of the organic silicon 
compound which has siloxane association as an adhesion component was formed on the glass substrate 
was indicated by JP,60-23 1442, A, there was a trouble that a front face tends to get damaged since the 
polymerization object of a water-repellent component has all or composition contained relatively in it. 
[many ] 

[0008] Moreover, for example, a metal oxide layer is formed on a plastic plate, and although the surface 
treatment plastics which carried out the laminating of a metal oxide layer and the compound layer of a 
fluororesin on it is indicated by JP,3-153859,A, since a substrate is plastics, there are problems, like 
adhesion is not what can not necessarily be satisfied in it. 

[0009] Moreover, for example, although the water-repellent glass which has the hydrophobic layer 
which consists of a water-repellent particle distributed in the metallic-oxide phase and this metallic- 
oxide phase on a glass substrate was indicated by JP,5-5 1238,A, there was a trouble of being easy to get 
damaged in it, with the configuration which the particle distributed in the film equally. 
[0010] Moreover, the metallic-oxide coat was prepared in the glass front face, and further, although 
giving water repellence by carrying out the ion implantation of the ion of Sn or the element of Sb to the 
front face was indicated by JP,4-160039,A, there was a trouble that ion oxidized gradually and the 
water-repellent engine performance could not continue for a long time after that sufficient initial-contact 
angle is not acquired or impregnation in it, for example. 

[001 1] moreover, as what prepared the substrate layer and the hydrophobic layer in the base material 
front face For example, the metal oxide layer of Si02 grade is formed in a glass base material front face 
at JP,2-3 1 1332,A. The manufacture approach of water-repellent glass of preparing hydrophobic layers 
which silanized, such as an alkoxysilane compound and a fluoro alkyl silane compound, is indicated. 
Furthermore, it is [ that the glass goods which have the durable water repellence front face currently 
processed by the silica substrate layer and perfluoro-alkyl, and the alkyl silane on the glass base front 
face are indicated, etc. and ] in JP,5-238781,A. Especially in these, it was what water-repellent 
degradation and a minute blemish may be faintly attached in long-term endurance, abrasion resistance, 
etc. under a harsh environment, and is hard to be referred to as not necessarily enough. 
[0012] furthermore, as what prepared the concave convex substrate layer in the substrate front face, and 
prepared the hydrophobic layer on it For example, a metal oxide film is formed in a glass front face at 
JP,4- 124047, A. Prepare irregularity by etching and the water-repellent-finish approach on the front face 
of glass which coats water-repellent chemicals, such as fluorine silicon which has the poly fluoro alkyl 
group on it, is indicated. Further again to JP,6-1 16430, A The inorganic hard film of the SiO(plasma 
electrodischarge treatment)2 grade in which minute irregularity (granularity is 0.01 - 0.3 mum) was 
formed on plastic film, It is [ that the water-repellent oil repellency film which consists of a 
chemisorption monomolecular film containing the fluorine besides made to form through siloxane 
association is indicated, etc. and ]. It was what is hard to be called what it cannot maintain [ in / unlike a 
thing expected in the shape of toothing / as for all, the irregularity processing is / these / complicated, 
and / maintenance of endurance long-term / of the water repellence under a harsh environment / 
moreover especially more, abrasion resistance, etc. ] enough, but water-repellent degradation tended to 
take place, and a minute blemish may be attached faintly, and is not necessarily satisfied enough. 
[0013] 

[Problem(s) to be Solved by the Invention] This invention solves the above-mentioned conventional 
trouble, and the purpose is excellent in adhesion and weatherability, and, moreover, is especially more to 
offer the water-repellent glass which can maintain hard long-term endurance, abrasion resistance, etc. of 
the water-repellent engine performance under a harsh environment, and its manufacture approach by [ of 
the specified water-repellent oil-repellent liquid excellent in the substrate layer and preservation stability 
of a unique configuration by unique formation ] carrying out a combination laminating. 
[0014] 

[Means for Solving the Problem] This invention is made in view of the trouble which the former 
requires. At least 0. 1 - 20 % of the weight of fluoro alkyl silanes, 0.04 - 2 % of the weight of particles of 
the tin oxide which makes antimony oxide a dopant, 0.03 - 2 % of the weight of silicon compounds, and 
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water to the mixed solution which consists of 0.005 - 15 % of the weight, and an organic solvent It is 
fluoro alkyl silane lmol about an acid. It receives and is - 5x10 to 4 mol 2x10 to 2 mol. The specific 
water-repellent oil-repellent liquid added so that it might become The coat of an oxide solution or the 
mixed oxide solution is carried out, and it also sets after baking by 550 - 650 **. As it is The above- 
mentioned purpose can be attained by applying on the substrate layer of the glass substrate which 
prepared the oxide film or mixed oxide thin film which is presenting at least one or more sorts of surface 
configurations among the micro pit-like surface, the concave convex surface, and the convex surface as 
a substrate layer, and subsequently being burned by 100 - 400 **. 

[0015] Where membranes are formed without carrying out surface treatment to the front face of a glass 
substrate and this substrate, this invention Moreover, a micro pit-like surface, The substrate layer which 
changes with the oxide thin film or mixed oxide thin film which is presenting at least one or more sorts 
of surface configurations among the concave convex surface and the convex surface, On this substrate 
layer, at least 0. 1 - 20 % of the weight of fluoro alkyl silanes, 0.04 - 2 % of the weight of particles of the 
tin oxide which makes antimony oxide a dopant, 0.03 - 2 % of the weight of silicone compounds, and 
water 0.005 - 15 % of the weight, To the mixed solution which consists of an organic solvent, it is fluoro 
alkyl silane lmol about an acid. It receives and is - 5x10 to 4 mol 2x10 to 2 mol. The water-repellent 
glass characterized by consisting of a hydrophobic layer which is the thin film which carried out 
spreading membrane formation of the water-repellent oil-repellent liquid added so that it might become 
is offered. 

[0016] Moreover, the micro pit-like surface which described this invention above on the front face of a 
glass substrate and this substrate, This micro pit or/and the irregularity or/, and the convex in the oxide 
thin film or mixed oxide thin film which is presenting at least one or more sorts of surface 
configurations^amo^ ; 1he L^ n ^ ^^^^ surface an^the convex surface ^^^^^m^IM^E^B^ 
^^^^^^^W^^^^^^^^^^t^^^^mm^A substrate [ in which the thickness which 
consists of their being R z(ten point average of roughness height) =5-5 5nm and S m(concavo-convex 
average spacing) =5-700nm is 10-300nm ] layer, The water-repellent glass characterized by consisting 
of a hydrophobic layer which is the thin film which carried out spreading membrane formation of the 
water-repellent oil-repellent liquid described above on this substrate layer is offered. 
[0017] Moreover, the micro pit-like surface which described this invention above on the front face of a 
glass substrate and this substrate, This micro pit or/and the irregularity or/, and the convex in the oxide 
thin film or mixed oxide thin film which is presenting at least one or more sorts of surface 
configurations among the concave convex surface and the convex surface SUKYUNESU (skewness) =0 
thru/or >0, KURUTOSHISU (kurtosis) = the water-repellent glass characterized by consisting of a 
substrate layer which consists of it being 3 thru/or >3, and a hydrophobic layer which is the thin film 
which carried out spreading membrane formation of the water-repellent oil-repellent liquid described 
above on this substrate layer is offered. 

[0018] Moreover, the micro pit-like surface which described this invention above on the front face of a 
glass substrate and this substrate, This micro pit or/and the irregularity or/, and the convex in the oxide 
thin film or mixed oxide thin film which is presenting at least one or more sorts of surface 
configurations among the concave convex surface and the convex surface R max(maximum height) =5- 
60nm, R a(center line average of roughness height) =2-20nm, The substrate layer which consists of their 
being R z(ten-point average of roughness height) =5-55nm and S m(concavo-convex average spacing) 
=5-700nm, and consists of moreover it being SUKYUNESU (skewness) =0 thru/or >0, 
KURUTOSHISU (kurtosis) =3, or >3, The water-repellent glass characterized by consisting of a 
hydrophobic layer which is the thin film which carried out spreading membrane formation of the water- 
repellent oil-repellent liquid described above on this substrate layer is offered. 
[0019] Moreover, this invention is 10-300nm considering the above mentioned water-repellent oil- 
repellent liquid as average thickness. R max(maximum height) =5-60nm, R a(center line average of 
roughness height) =2-20nm, The micro pit-like surface which has the micro pit or/and the irregularity 
or/, and the convex which are R z(ten-point average of roughness height) =5-55nm and S m(concavo- 
convex average spacing) =5-700nm, It applies on the substrate layer of the glass substrate which 
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prepared the above mentioned oxide film or above mentioned mixed oxide thin film which becomes by 
at least one or more sorts in a concave convex surface and a convex surface as a substrate layer, and the 
manufacture approach of the water-repellent glass characterized by the ability to be burned by 100 - 400 
** subsequently is offered. 

[0020] Moreover, the micro pit which is SUKYUNESU (skewness) =0 thru/or >0, KURUTOSfflSU 
(kurtosis) =3, or >3 about the water-repellent oil-repellent liquid which described this invention above 
or/and irregularity or/, and the micro pit-like surface of a convex, It applies on the substrate layer of the 
glass substrate which prepared the above mentioned oxide film or above mentioned mixed oxide thin 
film which becomes by at least one or more sorts in a concave convex surface and a convex surface as a 
substrate layer, and the manufacture approach of the water-repellent glass characterized by the ability to 
be burned by 100 - 400 ** subsequently is offered. 

[0021] Moreover, this invention is 10-300nm considering the above mentioned water-repellent oil- 
repellent liquid as average thickness. R max(maximum height) =5-60nm, R a(center line average of 
roughness height) =2-20nm, They are R z(ten-point average of roughness height) =5-55nm and S m 
(concavo-convex average spacing) =5-700nm. And SUKYUNESU (skewness) =0 thru/or >0, 
KURUTOSHISU (kurtosis) = The micro pit which are 3 thru/or >3 or/and irregularity or/, and the micro 
pit-like surface of a convex, It applies on the substrate layer of the glass substrate which prepared the 
above mentioned oxide film or above mentioned mixed oxide thin film which becomes by at least one or 
more sorts in a concave convex surface and a convex surface as a substrate layer, and the manufacture 
approach of the water-repellent glass characterized by the ability to be burned by 100 - 400 ** 
subsequently is offered. 

[0022] As said glass substrate, it is inorganic transparence sheet glass here. It is not what can adopt the 
commercial soda lime glass used for the object for vehicles, the object for vessels, the object for 
aircrafts, or ******* * ? and i s limited to colorlessness or coloring and its class or a color tone, especially 
a configuration, etc. While being able to use it, of course as bending sheet glass with various tempered 
glass, on-the-strength rise glass, a plate, or the veneer, it cannot still be overemphasized that it can be 
used also as multiple glass or laminated glass, and glass for mirrors. 

[0023] moreover, as oxide film used as the above mentioned substrate layer Although you may produce 
by what kind of technique, or more at least one or more sorts of two compounds are chosen, for example 
from a metal alkoxide system compound or a metal acetylacetonate system compound. And membranes 
can be formed on the basis of control of the adjustment or/and this solution of the mixed rate of two or 
more compounds which this this selected solution chooses of relative humidity, and it can obtain by 
heating at the temperature more than 100 **. After membrane formation of this substrate layer considers 
as the gel film by for [ about 10 minutes ] order by 100 - 300 **, it is desirable in order to obtain 
weatherability, abrasion resistance, etc. calcinating before or after for about 3 minutes excelled 
[ abrasion resistance ] further in abbreviation 600 ** order, for example, 500 - 650 ** extent. 
[0024] At least one or more sorts of surface configurations seem to become the oxide thin film which is 
presenting at least one or more sorts of surface configurations among the micro pit-like surface 
described above, without carrying out surface treatment especially, the concave convex surface, and the 
convex surface, and not to collapse among the micro pit-like surface at the time of coat desiccation, a 
concave convex surface, and a convex surface, even if it calcinates with further 550 - 650 ** extent. It is 
the same also in the following substrate layers. 

[0025] About two or more selected compounds mentioned above This selection the surface of the oxide 
film which chose that from which average molecular weight differs, and formed membranes The shape 
of for example, a micro pit, The average molecular weight of two or more sorts of compounds which are 
for considering as concave convex or convex, and are mixed is thousands (it is specifically 800 or about 
8000). It is desirable that they are 2000 thru/or about 7000 and tens of thousands (it is specifically 10000 
thru/or 70000 extent) or thousands, and hundreds of thousands of (100000 thru/or about [ Specifically 
for example, ] 400000) combination preferably. 

[0026] The sol solution A which furthermore hydrolyzed and condensed [ dehydration ] the metal 
alkoxide or metal acetylacetonate compound which has four organic functions, for example as one start 
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raw material as a substrate layer the sol solution B which hydrolyzed and condensed [ dehydration ] the 
metal alkoxide or metal acetyl acetonate compound which has three organic functions or two organic 
functions as one more start raw material is chosen, respectively, and it mixes — things, even if it is the 
sol gel film which carried out the coat of the coating solution and formed membranes It is good. 
[0027] by using the metal alkoxide or metal acetyl acetonate compound of a dissimilar metal as a start 
raw material, using the sol solution C which hydrolyzed and condensed [ dehydration ], the sol solutions 
A and B mentioned above choose said sol solutions A and B and C at least, respectively, and are mixed 
further again, for example - things - you may be the sol gel film which carried out the coat of the 
coating solution and formed membranes. 

[0028] Moreover, as a metal alkoxide system compound mentioned above, when only an alkoxy group 
combines with a metal altogether, what did not come to accept a methoxide, ethoxide, isopropoxide, etc. 
but the part permuted by the methyl group, the ethyl group, etc., for example, a monomethyl alkoxide, a 
monoethyl alkoxide, etc. are included. As a metal acetylacetonate system compound mentioned above, 
not only when only an acetylacetone radical combines with a metal altogether, but its part contains 
further again what was permuted by the methyl alkoxy group, the ethyl alkoxy group, etc. 
[0029] furthermore, especially as an above-mentioned metal, although it does not limit, choosing Si, Ti, 
or Zr as a desirable and concrete thing For example, a tetramethoxy silane [Si(OMe) 4 Me:CH3] 
(Following Me is CH3), A tetra-ethoxy silane [Si(OEt) 4 Et:C two H5] (Following Et is C2H5), Methyl 
triethoxy silane [MeSi (OEt)3] and methyl trimetoxy silane [MeSi (OMe)3], Titanium tetraisopropoxide 
[Ti(O-iso-Pr) 4 Pr:C three H7] (Following Pr is C3H7), Titanium acetylacetonate [Ti (CH2 COCH2 
COCH3)4], Zirconium normal butoxide [Zr(O-n-Bu) 4 Bu:C four H9] (Following Bu is C4H9), 
Zirconium acetylacetonate [Zr (CH2 COCH2 COCH3)4] etc. is suitable. There is another dimethyl 
diethoxy silane [ for example, ], dimethyldimethoxy silane, titanium tetra-normal butoxide, zirconium 
tetra-isopropoxide, and zirconium tetra-OKUCHI rate etc. 

[0030] Furthermore, as a concrete thing of the oxide film which becomes by at least one or more sorts in 
said micro pit-like surface, a concave convex surface, and a convex surface, or a mixed oxide thin film, 
the mixed oxide film of Si02 and oxide film [ of Si02 ], Si02, Ti02, or Zr02 grade etc. is mentioned. 
[003 1] Moreover, because an expected surface configuration became is hard to be acquired in less than 
lOnm, maintenance of sufficient amount of water repellent became impossible and a long-term water- 
repellent manifestation became impossible, it was presupposed that it is 10-300nm as average thickness 
of the substrate layer of the oxide film which becomes by at least one or more sorts in said micro pit-like 
surface, a concave convex surface, and a convex surface, or a mixed oxide thin film. Moreover, when it 
exceeds 300nm, it is for the physical endurance of the substrate layer itself to decrease as well as 
becoming less economical. It is 30-200nm the optimal. It is extent. 

[0032] Moreover, convex [ in the oxide thin film or mixed oxide thin film which is presenting at least 
one or more sorts of surface configurations among the above mentioned micro pit-like surface, the 
concave convex surface, and the convex surface / this shape of a micro pit, the concave convex or/, and 
convex ] Rmax(maximum height) =5-60nm, R a(center line average of roughness height) =2-20nm, 
That we decided to change by R z(ten-point average of roughness height) =5-55nm and S m(concavo- 
convex average spacing) =5-700nm Although it is difficult to express the shape of a micro pit of at least 
one or more sorts of surface configurations, concave convex or/, and convex among this micro pit-like 
surface, a concave convex surface, and a convex surface the AFM mode (the product made from the 
SEIKO electron, SP3700, 4-micrometer scan around, or made in Olympus -) of a scanning probe 
microscope R max which is the display of surface roughness [ in / it observes with NV2000 and 4 
micrometer scan around, and / JIS B 0601 ], R a and R z - further - S m **** - **** - rough - 
displaying - for example, - In R max>60nm, R a>20nm, and R z>55nm, with external stress, such as 
friction the shape of toothing breaks — having - being easy — long-term physical endurance decreases -- 
in R max <5nm and R a>2nm and R z>5nm, the surface configuration which will become almost near in 
the shape of smooth, and expected simply aims at is because it does not become. 
[0033] Furthermore, it is SUKYUNESU (Skewness=Rsk) about said shape of a micro pit, concave 
convex or/, and convex. Skewness =0 thru/or >0, KURUTOSHISU (Kurtosis=Rkr, kurtosis) = that we 
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decided to be 3 thru/or >3 It is the value as which SUKYUNESU expresses the symmetric property of 
the direction of longitudinal magnification in a cross-section (amplitude distribution) curve, it is 
machining side extent -- being the so-called — the conic crest which sharpened above the center line 
from Rsk=0 many ** by non-flatness -- being the so-called — It is the surface roughness of the range of 
Rsk>0. Since water repellent of amount sufficient in Rsk <0 [ so-called (condition which does not have 
a crest, so that minus is large) ] by which it is dotted with a deep trough in a flat part holds and is not 
made into a substrate layer, a long-term water-repellent manifestation becomes impossible. It is the 
desirable range of >0 comparatively near 0 thru/or 0, and the conic crest which sharpened in extent 
which sharpens too much thinly and physical endurance does not reduce is said surface in the condition 
of many **(ing) by non-flatness. 

[0034] Moreover, the value as which KURUTOSHISU expresses the configuration in a cross-section 
(amplitude distribution) curve (the thing near normal distribution is a machining side, and are Rsk=0 and 
Rkr=3 probability density distribution of surface roughness:) there are an unusually high crest and a 
deep trough where the rate for a flat part of the lateral-magnification direction is a large front face, and 
the crest of normal distribution sharpens too much thinly, so that a configuration is generally sharp — 
being the so-called - In Rkr>3 The water-repellent manifestation of a long period of time [****/ that 
long-term physical endurance decreases ] becomes impossible, the crest of normal distribution is 
moreover, low like bowl -like one widely - it is rather dotted with the shape of a crater in-like [ flatness ] 
- being the so-called - In Rkr<3 it differs covering, while a touch area with water repellent decreases as 
a result and it is devoted to the cone-like crest which many **, maintenance of water repellent becomes 
weak, and a long-term water-repellent manifestation becomes impossible - from Rkr=3 It is the range 
of Rkr>3. desirable - Comparatively close to 3 from Rkr=3 It is the range of Rkr>3 and the conic crest 
which sharpened moderately is said surface in the condition of flooding many **(ing) by non-flatness. 
[0035] It is in the etched film which carries out fluoric acid processing of the oxide film from the 
especially conventional organic solution, for example, Si02 film, at Rsk<0. Since water repellent of 
such a sufficient amount that it is set to Rkr<3, and it expects as mentioned above cannot be held on 
etching Si02 film, although it is better than the case where there is no etching Si02 film, the long-term 
water-repellent manifestation to aim at becomes impossible. 

[0036] these things to Rsk 0 thru/or >0, and Rkr 3 thru/or >3 ~ desirable - Rsk 0 thru/or >0 
comparatively near 0, and Rkr Comparatively close to 3 from Rkr =3 By being Rkr>3 Since it has 
surface area large as a substrate layer, the moderate depth, and a configuration, while maintenance of 
sufficient water repellent is possible, it has sufficient physical reinforcement to friction etc. 
[0037] Moreover, magnitude the shape of a micro pit in said surface, concave convex, or convex is 5 
thru/or 500nm about the path by the relative humidity at the time of forming membranes, for example. It 
is controllable. A path is 500nm. Since the oxidation tin grain child who film reinforcement also 
becomes weak and makes tin oxide or antimony oxide a dopant in less than 5nm will stop being 
established easily on the film while the transparency of the oxide film itself is spoiled and milking if it 
exceeds, they are 5 thru/or 500nm. It is desirable. 

[0038] Moreover, the particle size of the tin oxide particle which makes said oxidization ANCHISEN a 
dopant is lOOnm. Since it will be hard coming to be established on the oxide film of a substrate layer, or 
the mixed oxide film if it exceeds, it is lOOnm. The following is desirable. 

[0039] As a class of fluoro alkyl silane used in this invention For example, CF3 CH2 CH2 Si (OMe)3 
and CF3 CH2 CH2 SiC13, CF3 5 (CF2) CH2 CH2 Si (OMe)3 and CF3 5 (CF2) CH2 CH2 Si(OMe) C13, 
CF3 7 (CF2) CH2 CH2 Si (OMe)3 and CF3(CF2)7 CH2 CH2 SiC13, CF3 7 (CF2) CH2 CH2 SiMe 
(OMe)2 and CF3 7 (CF2) CH2 CH2 SiMe (Cl)2 etc. - it can mention. 

[0040] Moreover, as tin oxide which makes a dopant the antimony oxide used in this invention, it is 
HOMO (Highest Occupied Molecular Orbital) and LUMO (Lowest Unoccupied Molecular Orbital) of 
tin oxide. The impurity HOMO level of antimony oxide is formed between the band energy gaps of a 
between, and semi-conductor nature is discovered, and it uses in order to control the photodegradation 
of a fluoro alkyl silane. Tin oxide is cassiterite (cassiterite). It has the crystal structure, it is thought that 
antimony oxide exists as an interstitial solid solution in the crystal lattice, and the partial reduction of tin 
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oxide starts by doping antimony oxide in the crystal lattice of tin oxide (Sn02-x and Sb203+X). A 
surplus electron is supplied to the LUMO level of tin oxide, and electronic conductivity is discovered. 
Specifically, there are a trade name T-l (MITSUBISHI MATERIALS CORP.) and trade name 
ERUKOMU (catalyst formation Industry). Moreover, as a sol containing the tin oxide particle which 
makes a silicon compound and antimony oxide a dopant beforehand, there is trade name ERUKOMU 
CT (catalyst formation Industry), for example. 

[0041] Furthermore, as the above mentioned silicon compound, the hydrolyzate which used 
tetramethoxy [silane (OMe) Si 4] tetra-ethoxy silane Si(OEt)4] and methyl triethoxysilane [MeSi(OEt)3] 
and methyl trimetoxysilane MeSi(OMe) 3] as the raw material, for example is desirable. 
[0042] moreover - as said organic solvent carried out -- ketones, such as ether, such as ester, such as 
alcohols, such as a methanol, ethanol, propanol, and a butanol, acetic-acid methyl ester, and ethyl- 
acetate ester, and diethylether, an acetone, and a methyl ethyl ketone, ethylcellosolve, etc. - a kind — or 
two or more sorts can be mixed and it can use. 

[0043] Moreover, although the above mentioned acid works as a catalyst at the time of hydrolyzing a 
fluoro alkyl silane, a sulfuric acid, a nitric acid, a hydrochloric acid, phosphoric acid, an aromatic series 
sulfonic acid, an aliphatic series sulfonic acid, etc. can be used. Especially desirable things are strong 
acid, such as a sulfuric acid, a nitric acid, and a hydrochloric acid. 

[0044] Moreover, as an amount of fluoro alkyl silanes in these above mentioned mixed solutions, it is 
0.1. Since it will be hard coming to be discovered of the addition effectiveness of the tin oxide particle 
which the amount of fluoro alkyl silanes increases relatively to the tin oxide particle which makes 
antimony oxide a dopant, and makes antimony oxide a dopant if water repellence sufficient by under 
weight % is not acquired but it exceeds 20 % of the weight, it is 0. 1 - 20 % of the weight. 
[0045] Furthermore, the tin oxide particle which makes the above mentioned antimony oxide a dopant is 
0. 1 in order to reduce early water repellence, if it is effective in making the endurance of the water- 
repellent engine performance of water-repellent glass improve, and it considers as the amount, and there 
is no addition effectiveness at less than 0.04 % of the weight and it exceeds 2 % of the weight. Or it is 2 
% of the weight. 

[0046] It is 0. 1 in order to reduce early water repellence further again, if the above mentioned silicon 

compound is required in order to make the tin oxide particle which makes antimony oxide a dopant 

especially stabilize and fix to an oxide film front face, and there is no addition effectiveness at less than 

0.03 % of the weight as the amount and it exceeds 2 % of the weight. Or it is 2 % of the weight. 

[0047] Moreover, the addition of the above mentioned water is 0.005. Under by weight %, since a fluoro 

alkyl silane cannot fully be hydrolyzed but the amount of association to the substrate of a fluoro alkyl 

silane decreases, water-repellent oil repellency ability is not fully obtained. Moreover, since sufficient 

water-repellent oil repellency ability is not obtained since condensation will arise that a' 

poly condensation tends to progress between fluoro alkyl silanes and a silicon compound if it exceeds 15 

% of the weight, or the preservation stability of liquid falls, it is 0.005 - 15 % of the weight. 

[0048] The addition of an acid is fluoro alkyl silane lmol further again. It receives and is 5x10 to 4 mol. 

There is no addition effectiveness at the following. 2x10 to 2 mol Since a poly condensation with fluoro 

alkyl silanes and a silicon compound will be promoted in a processing agent if it exceeds, since 

sufficient water-repellent oil repellency ability is not obtained or the preservation stability of liquid falls 

- fluoro alkyl silane lmol receiving - 5x10 to 4 mol 2x10 to 2 mol it is . 

[0049] Furthermore, by applying the water-repellent oil-repellent liquid which consists of said mixed 
solution on the oxide film or the mixed oxide film, and drying The water-repellent oil repellency 
excellent in adhesion and weatherability is obtained. As desiccation baking ****** Since the endurance 
of the water-repellent engine performance of water-repellent glass does not improve at the temperature 
exceeding under 100 ** or 400 **, either, it is 100. Or the endurance ability which excelled [ burn / it / 
by 400 ** ] in the water-repellent engine performance further can be obtained. It is 150 preferably. Or it 
is 200 - 300 ** extent more preferably, and they are 350 **, and stability and the thing which discovers 
the engine performance certainly and the becoming thing more. In addition, as the holding time, it is a 
20 - 40-minute about room. 
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[0050] A known spreading means can adopt suitably, such as applying as the method of application 
further again with a brush, a cheesecloth, etc. which were absorbed with the dipping Czochralski 
method, the spray method, the flow coat method, the spin coat method, or the solution. 
[0051] 

[Function] As mentioned above, where membranes are formed without carrying out surface treatment, 
according to this invention, on the surface of a glass substrate Namely, the micro pit-like surface which 
holds a configuration as it is after baking by 550 - 650 **, Oxide film or mixed oxide film which 
becomes by at least one sort in a concave convex surface and a convex surface, Thickness is 10-300nm. 
Namely, the shape of a micro pit, concave convex, Convex R max =5-60nm, R a =2-20nm, R z =5- 
55nm, The film concerned 0 thru/or >0, and whose chestnut TOSHISU it is S m =5-700nm, or 
SUKYUNESU is 3 thru/or >3 is used as the substrate layer. To the mixed solution which consists of the 
tin oxide, the silicon compound, the water, and the organic solvent which were distributed in the amount 
in which the hydrophobic layer furthermore carried out ****** specification on it, and which make a 
fluoro alkyl silane and antimony oxide a dopant, at least By considering as the water-repellent glass 
which becomes by carrying out spreading membrane formation of the water-repellent oil-repellent liquid 
which carried out the amount addition of specification of the acid to the fluoro alkyl silane, and its 
manufacture approach The shape of a unique micro pit which flooding many ** the conic crest which 
sharpened moderately in the shape of [ it is mainly concerned with ] non-flatness, It is the surface which 
makes concave convex and convex, and water-repellent oil-repellent liquid excellent in preservation 
stability can be used, as it is devoted to the shape of a micro pit, concave convex, and convex, this 
sufficient quantity of water-repellent oil-repellent liquid can be held, and stability and positive 
membrane formation processing can be carried out to homogeneity and homogeneity. 
[0052] As mentioned above, when the unique substrate layer specified especially and the hydrophobic 
layer with the specified water-repellent oil-repellent liquid combined The contact angle 115-110** and 
2000 hours after super JV 104 - 100 **, [ an initial-contact angle ] It can clear also with these 3 person, 
the contact angle after 100,000 wiper rocking is 101-99 degrees - etc. - The water-repellent engine 
performance which the substrate layer led to the rise of the whole film which also contains a 
hydrophobic layer, of course on the strength, and was excellent in the hydrophobic layer itself, what has 
adhesion, is hard and shows the weatherability which excelled [ things ] in the water-repellent engine 
performance, and endurance - becoming - the object for vehicles, the object for vessels, the object for 
aircrafts, the aperture material for construction, or various products — mirror glass etc. is resembled 
further markedly and it becomes useful water-repellent glass and its manufacture approach. 
[0053] 

[Example] Hereafter, an example explains this invention concretely. However, this invention is not 
limited to the starting example. 

[0054] Sequential washing of example 1 magnitude abbreviation 100mm x 100mm and the clearance 
float glass substrate with a thickness of about 2mm was carried out in neutral detergent, a water rinse, 
and alcohol, and after drying, it wiped away with the acetone and considered as the substrate for coats. 
[0055] Silica sol (average molecular weight: about 3000, solid content concentration : about 30 % of the 
weight) about 20.0g, and silica sol (average molecular weight: about 100000, solid content 
concentration : about 6 % of the weight) about 28. 6g are put into a beaker, and it is the solid content / 
solid content of high average molecular weight of low average molecular weight About 3.5 mol It 
considered as the ratio, diluted with about 100 isopropyl alcohol about 50g and 1-butanol g, it stirred for 
about 15 hours, and the coating solution was obtained. 

[0056] Subsequently, membranes are formed on said glass substrate front face by the dipping method in 
about 23 degrees C and the environment of about 50% of relative humidity, this solution is heated for 
about 10 minutes by about 270 **, the gel film is formed, and after grade baking and thickness are about 
lOOnm for about 600 ** and about 3 minutes further about 150nm of thickness. It was extent. It is the 
scanning probe microscope NV2000 about the shape of surface surface type. When it measures by AFM 
[the microscope between atoms, scan line:256 book, scanning size:4,000nm, and Olympus Optical Co., 
Ltd.], as shown in Table 1 R max =23.9nm, R a =6.2nm, R z =22.1nm, S m =621nm, and its path are 
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about 672nm. The oxide film which presents a surface the shape of a micro pit which is the pitch 
diameter of about 50nm, and concave convex was obtained less than. Moreover, as O mark showed to 
Table 1, for SUKYUNESU (Rsk), 0 thru/or >0, and chestnut TOSHISU (Rkr) are [ the film concerned ] 
3 thru/or >3 to Rsk. 0 thru/or >0 near 0, and Rkr It was set to >3 near 3 thru/or 3, and was an expected 
substrate layer membrane. 

[0057] Further subsequently the mixed solution which mixed liquid, stirred for about 30 minutes, and 
had been beforehand prepared as water-repellent oil-repellent liquid by the following combination was 
applied on the surface thin film this shape of a micro pit, and concave convex. In addition, the 
presentation ratio of the water-repellent oil-repellent liquid by this example is shown in Table 2. 
[0058] lg (average molecular weight: about 3000, solid content concentration: lwt%) of ethanol 
solutions of a silica sol, (Combination of water-repellent oil-repellent liquid) T-l [trade name : Tin oxide 
impalpable powder (particle size: about 20nm)]0.01g which makes a dopant the MITSUBISHI 
MATERIALS CORP. make and antimony oxide, Isopropyl alcohol 5.72g, 3]lg (OMe) of heptadeca 
tridecyl fluoro ARUKIRUSHIRAN [CF3(CF2)7CH2CH2Si, pH 1.5 nitric-acid water-solution 0.2 g, 
water 0.2 g, a total of 8.13g. 

[0059] Water-repellent glass was obtained by drying for about 30 minutes by about 250 ** after that. 
The following trial was performed about the obtained water-repellent glass. 

(Water-repellent sex test) The contact angle over the water in the inside of atmospheric air (about 25 
degrees C) is measured. 

[0060] (Weathering test) Super one UV estimates. 

Conditions: 60 mW/cm2 The contact angle of 2000 hours after is measured. 

(Abrasion resistant test) Sliding endurance with the wiper for automobiles estimates. 

[0061] Conditions: While a waterworks is dropped, perform 100,000 sliding (a round trip is made into 1 

time), applying the load of 105 g, and measure a contact angle. 

As the result was shown in Table 2, the initial-contact angle was that in which a contact angle becomes 
103 **, is excellent enough, and a contact angle is excellent enough with 100 ** also after an abrasion 
resistant test also after 112** and a weathering test. The prepared water-repellent oil-repellent 
processing liquid is about 1 mosquito. It was the liquid enough stabilized after there are also no signs 
which are condensed also in a previous month and the tin oxide particle had distributed well. 
[0062] Silica sol about 30g of a low mean molecular weight of an example 1, and silica sol about 23. lg 
of a high mean molecular weight are put into the same glass substrate as example 2 example 1 at a 
beaker, and they are a low mean molecular weight / solid content of a high mean molecular weight 
About 6.5 mol Considering as the ratio, others presupposed that it is the same as that of an example 1 . 
the obtained oxide film is shown in Table 1 — as — thickness - about 50nm, R max =12.2nm, R a 
=3 .4nm, R z =1 1 .Onm, and S m = - about 423nm it is - the path of the irregularity - about 5 lOnm Less 
than and pitch diameter of about lOOnm It became what has a concave convex surface including the 
shape of a micro pit which is extent. Moreover, the film concerned is Rsk as O mark showed to Table 1 . 
0 thru/or > 0 Rkr 3 thru/or > 3 to Rsk 0 thru/or >0 near 0, and Rkr It was set to >3 near 3 thru/or 3, and 
was an expected substrate layer membrane. 

[0063] Further subsequently, water-repellent oil-repellent liquid was prepared by the following 
combination, and water-repellent oil-repellent processing was performed like the example 1 on the 
concave convex surface thin film including the shape of this micro pit. The presentation ratio and 
evaluation result of water-repellent oil-repellent liquid of this example are shown in Table 2. 
[0064] That is, combination of water-repellent oil-repellent liquid is ethanol solution 100 g (average 
molecular weight: about 3000, solid content concentration: lwt%) of a silica sol, T-l[lby trade 
name:MITSUBISHI MATERIALS CORP.] g, isopropyl alcohol 888 g, heptadeca tridecyl fluoro 
ARUKIRUSHIRAN lg, pH 1.5 nitric-acid water-solution 0.2 g, water 9.8 g, and the sum total. 1000.0 g. 
[0065] The initial -contact angle of the obtained water-repellent glass was what a contact angle becomes 
102 **, is excellent enough, and is excellent in a contact angle enough with 100 ** also after an abrasion 
resistant test also after 112** and a weathering test. The prepared water-repellent oil -repellent 
processing liquid was the liquid stabilized enough, and was what becomes being the same as that of an 
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example 1, and demonstrates the expected water-repellent engine performance. 
[0066] Silica sol about 40g of a low mean molecular weight of an example 1, and silica sol about 18.2g 
of a high mean molecular weight are put into the same glass substrate as example 3 example 1 at a 
beaker, and it is about 1 1 mol about a low mean molecular weight / solid content of a high mean 
molecular weight. Considering as the ratio, others presupposed that it is the same as that of an example 
1 . the obtained oxide film is shown in Table 1 as - thickness » about 60nm, R max =11. lnm, R a 
=2nm, R z=10.0nm, and S m = - about 358 the convex path which is convex [ including the shape of a 
micro pit which it has ], and includes the shape of a micro pit - about 38O-5O0nm It became what it has. 
Moreover, the film concerned is Rsk as O mark showed to Table 1 . 0 thru/or > 0 Rkr 3 thru/or > 3 to 
Rsk 0 thru/or >0 near 0, and Rkr It was the substrate layer membrane which is set to >3 near 3 thru/or 3, 
and expected aims at. 

[0067] Further subsequently, water-repellent oil-repellent liquid was prepared by the following 
combination, and water-repellent oil-repellent processing was performed like the example 1 on the 
convex surface thin film including the shape of this micro pit. The presentation ratio and evaluation 
result of water-repellent oil-repellent liquid of this example are shown in Table 2. 
[0068] That is, combination of water-repellent oil-repellent liquid is lg (average molecular weight: 
about 3000, solid content concentration: lwt%) of ethanol solutions of a silica sol, T-l [O.Olby trade 
name:MITSUBISHI MATERIALS CORP.] g, isopropyl alcohol 2.59g, heptadeca tridecyl fluoro 
ARUKIRUSHIRAN 1 g, pH 1.5 nitric-acid water-solution 0.2 g, water 0.2 g, and a total of 5.0 g. 
[0069] The initial -contact angle of the obtained water-repellent glass was what a contact angle becomes 

103 **, is excellent enough, and is excellent in a contact angle enough with 101 ** also after an abrasion 
resistant test also after 1 14 ** and a weathering test. The prepared water-repellent oil-repellent 
processing liquid was the liquid stabilized enough, and was what demonstrates the water-repellent 
engine performance which becomes being the same as that of an example 1, and is excellent in expected. 

[0070] Using the coating solution used for the same glass substrate as example 4 example 1 in the 
example 1, relative humidity at the time of membrane formation was made into about 35%, and others 
made it be the same as that of an example 1. the obtained oxide film is shown in Table 1 - as - 
thickness - about 80nm, R max =20.2nm, R a =4.3nm, R z =18.3nm, and S m = - about 452nm It 
became the shape of a micro pit and convex surface which has convex and has the micro pit whose path 
is about 10-20nm on a front face. Moreover, the film concerned is Rsk as O mark showed to Table 1. 0 
thru/or > 0 Rkr 3 thru/or > 3 to Rsk 0 thru/or >0 near 0, and Rkr It was the substrate layer membrane 
which is set to >3 near 3 thru/or 3, and expected aims at. 

[0071] Further subsequently, water-repellent oil-repellent liquid was prepared by the following 
combination, and water-repellent oil-repellent processing was performed on this shape of a micro pit, 
and a convex surface thin film like the example 1 . The presentation ratio and evaluation result of water- 
repellent oil-repellent liquid of this example are shown in Table 2. 

[0072] That is, combination of water-repellent oil-repellent liquid is lg (average molecular weight: 
about 3000, solid content concentration: lwt%) of ethanol solutions of a silica sol, T-l [O.Olby trade 
name:MITSUBISHI MATERIALS CORP.] g, isopropyl alcohol 22.59 g, heptadeca tridecyl fluoro 
ARUKIRUSHIRAN 1 g, pH 1.5 nitric-acid water-solution 0.2 g, water 0.2 g, and a total of 8.13g. 
[0073] The initial-contact angle of the obtained water-repellent glass was what a contact angle becomes 

104 **, is excellent enough, and is excellent in a contact angle enough with 100 ** also after an abrasion 
resistant test also after 114** and a weathering test. The prepared water-repellent oil-repellent 
processing liquid was the liquid stabilized enough, and was what demonstrates the water-repellent 
engine performance which becomes being the same as that of an example 1, and is excellent in expected. 

[0074] the same glass substrate as example 5 example 1 - using - tetra-ethoxy silane [Si (OC2H5) 
4 :TEOS] - 16g and ethanol (EtOH) 8.5 g and water (it adjusts to pH4 by HC1 beforehand) - 5.5 g - 
heating reflux was performed at **** picking and about 80 degrees C for about 20 hours, respectively, 
and it considered as the sol solution A. It was about 40,000 when the weight average molecular weight 
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(Mw, polystyrene reduced property) of this sol solution A was measured. 

[0075] They are 36.6g and isopropyl alcohol about methyl trimetoxysilane [CH3Si(OCH3)3:MTMS]. 
(iPA) About 28. 9g and pure water (pH7) Heating reflux was performed at 14.5g **** picking and about 
70 degrees C for about 5 hours, and it considered as the sol solution B. the place which measured the 
average molecular weight of this sol solution B — about 2,000 it was . 

[0076] the above-mentioned solution A and Solution B - mixing — iPA of about 350 g diluting — a 
room temperature about 10 hours stirring - the mole ratio of the solid content (it converts as Si02) 
of Solution A and Solution B - 1 :3.5 A coating solution is obtained, it is by the dipping method A 
coat is carried out to said glass substrate front face in about 23 degrees C and the environment of about 
50% of relative humidity, it heats for about 30 minutes by about 100 **, and thickness is about 150nm. 
The gel film of Si02 was obtained. Furthermore, for about 600 ** and about 3 minutes, when a surface 
state is observed by one about 20,000 times the scale factor [ said microscope and ] of this, as thickness 
is about 90nm, and it is shown in Table 1 after grade baking R max =35.5nm, R a =7.8nm, R z =33. lnm, 
and S m = about 657nm The shape of a micro pit and concave convex surface which has convex [ of less 
than ] etc. and has an about 10-50nm diameter was made. Moreover, the film concerned is Rsk as O 
mark showed to Table 1 . 0 thru/or > 0 Rkr 3 thru/or > 3 to Rsk 0 thru/or >0 near 0, and Rkr It was the 
substrate layer membrane which is set to >3 near 3 thru/or 3, and expected aims at. 
[0077] Further subsequently, water-repellent oil-repellent liquid was prepared by the following 
combination, and water-repellent oil-repellent processing was performed like the example 1 on this 
shape of a micro pit, and a concave convex surface thin film. The presentation ratio and evaluation result 
of water-repellent oil-repellent liquid of this example are shown in Table 2. 
[0078] That is, combination of water-repellent oil -repellent liquid is lg (average molecular weight: 
about 3000, solid content concentration: lwt%) of ethanol solutions of a silica sol, T-l [0.1 6by trade 
name:MITSUBISHI MATERIALS CORP.] g, isopropyl alcohol 5.44g, heptadeca tridecyl fluoro 
ARUKIRUSHIRAN 1 g, pH 1.5 nitric-acid water-solution 0.2 g, water 0.2 g, and a total of 8.00g. 
[0079] The initial -contact angle of the obtained water-repellent glass was what a contact angle becomes 
104 **, is excellent enough, and is excellent in a contact angle enough with 101 ** also after an abrasion 
resistant test also after 1 12 ** and a weathering test. The prepared water-repellent oil-repellent 
processing liquid was the liquid stabilized enough, and was what demonstrates the water-repellent 
engine performance which becomes being the same as that of an example 1, and is excellent in expected. 

[0080] Stirring was performed for about 30 minutes at **** picking and a room temperature, and tetra- 
propoxide [titanium (OiPr) Ti 4] 2.8 g, iPA 46. 6g, and water (pH2) 0.6 g were used as Solution C at the 
same glass substrate as example 6 example 1. After mixing Solution A and Solution B like an example 
5, this solution C was added, iPA 300 g was added further after that, and the coating solution was 
prepared. The mole ratio of the solid content (it converts as Si02) of Solution A and Solution B in this 
coating solution and the solid content (it converts as Ti02) of Solution C is 1 :3.5. : It is 0.45. Si02 and 
the Ti02 mixing thin film of about 70nm of thickness were obtained like the example 5. when a surface 
state is observed, it is shown in Table 1 - as - R max =15.8nm, R a =4.7 nm, R z =14.4nm, and S m = - 
- about 488nm Irregularity thru/or a convex surface including the shape of a micro pit which has 
irregularity thru/or convex and has an about 10-50nm diameter was made. Moreover, the film concerned 
is Rsk as O mark showed to Table 1 . 0 thru/or > 0 Rkr 3 thru/or > 3 to Rsk 0 thru/or >0 near 0, and Rkr 
It was the substrate layer membrane which is set to >3 near 3 thru/or 3, and expected aims at. 
[0081] Further subsequently, water-repellent oil-repellent liquid was prepared by the following 
combination, and water-repellent oil-repellent processing was performed like the example 1 on 
irregularity including the shape of this micro pit thru/or a convex surface thin film. The presentation 
ratio and evaluation result of water-repellent oil-repellent liquid of this example are shown in Table 2. 
[0082] That is, combination of water-repellent oil-repellent liquid is 2g (average molecular weight: 
about 3000, solid content concentration: lwt%) of ethanol solutions of a silica sol, T-l [O.Olby trade 
name:MITSUBISHI MATERIALS CORP.] g, isopropyl alcohol 46.59 g, heptadeca tridecyl fluoro 
ARUKIRUSMRANlg, 60% nitric-acid water-solution 0.2 g, water 0.2 g, and a total of 50.0g. 
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[0083] The initial -contact angle of the obtained water-repellent glass was what a contact angle becomes 
100 **, is excellent enough, and is excellent in a contact angle enough with 100 ** also after an abrasion 
resistant test also after 111** and a weathering test. The prepared water-repellent oil-repellent 
processing liquid was the liquid stabilized enough, and was what demonstrates the water-repellent 
engine performance which becomes being the same as that of an example 1, and is excellent in expected. 

[0084] The mole ratio of the solid content of example 7 solutions A and B and each C is 1 : 1 1 : 1.2. Said 
substrate layer thin film of about 50nm of thickness was obtained like the example 6 except preparing a 
coating solution so that it may become, when a surface state is observed, it is shown in Table 1 - as - R 
max =17.8nm, R a=5.3nm, R z =16.2nm, and S m = ~ about 414nm Concave convex thru/or a convex 
surface including the shape of a micro pit which has irregularity thru/or convex and has an about 10- 
50nm diameter was made. Moreover, the film concerned is Rsk as O mark showed to Table 1 . 0 thru/or 
> 0 Rkr 3 thru/or > >0 with 3 to Rsk near 0 thru/or 0, and Rkr It was the substrate layer membrane 
which is set to >3 near 3 thru/or 3, and expected aims at. 

[0085] Further subsequently, water-repellent oil-repellent liquid was prepared by the following 
combination, and water-repellent oil-repellent processing was performed like the example 1 on concave 
convex including the shape of this micro pit thru/or a convex surface thin film. The presentation ratio 
and evaluation result of water-repellent oil-repellent liquid of this example are shown in Table 2. 
[0086] That is, combination of water-repellent oil-repellent liquid is lg (average molecular weight: 
about 3000, solid content concentration: lwt%) of ethanol solutions of a silica sol, T-l [O.Olby trade 
name:MITSUBISHI MATERIALS CORP.] g, isopropyl alcohol 3.21g, heptadeca tridecyl fluoro 
ARUKIRUSHIRAN 1 g, pH 1.5 nitric-acid water-solution 0.2 g, lg of water, and a total of 6.42g. 
[0087] The initial -contact angle of the obtained water-repellent glass was what a contact angle becomes 
104 **, is excellent enough, and is excellent in a contact angle enough with 100 ** also after an abrasion 
resistant test also after 114** and a weathering test. The prepared water-repellent oil-repellent 
processing liquid was the liquid stabilized enough, and was what demonstrates the water-repellent 
engine performance which becomes being the same as that of an example 1, and is excellent in expected. 

[0088] In example 8 example 1, it was made to be the same as that of an example 1 except having 
changed combination of water-repellent oil-repellent liquid as follows. 

[0089] That is, combination of water-repellent oil-repellent liquid is lg (average molecular weight: 
about 3000, solid content concentration: lwt%) of ethanol solutions of a silica sol, T-l [O.Olby trade 
name:MITSUBISHI MATERIALS CORP.] g, isopropyl alcohol 5.59g, heptadeca tridecyl fluoro 
ARUKIRUSHIRAN lg, 0. 1 lg of pH 2. 1 nitric-acid water solutions, 0.29g of water, and a total of 8.00g. 
[0090] As the obtained water-repellent glass was shown in Table 2, the initial-contact angle was that in 
which a contact angle becomes 102 **, is excellent enough, and a contact angle is excellent enough with 

99 degrees also after an abrasion resistant test also after 113** and a weathering test. The prepared 
water-repellent oil-repellent processing liquid was the liquid stabilized enough, and was what 
demonstrates the water-repellent engine performance which becomes being the same as that of an 
example 1, and is excellent in expected. 

[0091] In example 9 example 3, it was made to be the same as that of an example 3 except having 
changed combination of water-repellent oil-repellent liquid as follows. 

[0092] That is, combination of water-repellent oil -repellent liquid is lg (average molecular weight: 
about 3000, solid content concentration: lwt%) of ethanol solutions of a silica sol, T-l [O.Olby trade 
name:MITSUBISHI MATERIALS CORP.] g, isopropyl alcohol 5.59g, heptadeca tridecyl fluoro 
ARUKIRUSHIRAN 1 g, pH 1.1 nitric-acid water-solution 0.4 g, Og of water, and a total of 8.00g. 
[0093] As the obtained water-repellent glass was shown in Table 2, the initial -contact angle was that in 
which a contact angle becomes 102 **, is excellent enough, and a contact angle is excellent enough with 

100 ** also after an abrasion resistant test also after 115** and a weathering test. The prepared water- 
repellent oil-repellent processing liquid was the liquid stabilized enough, and was what demonstrates the 
water-repellent engine performance which becomes being the same as that of an example 1, and is 
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excellent in expected. 

[0094] In example 10 example 2, it was made to be the same as that of an example 2 except having 
changed combination of water-repellent oil-repellent liquid as follows. 

[0095] That is, combination of water-repellent oil-repellent liquid is 0.75g (average molecular weight: 
about 3000, solid content concentration: lwt%) of ethanol solutions of a silica sol, T-l [O.Olby trade 
name:MITSUBISHI MATERIALS CORP.] g, isopropyl alcohol 22.84 g, heptadeca tridecyl fluoro 
ARUKIRUSHIRAN 1 g, pH 1 .5 nitric-acid water-solution 0.2 g, water 0.2 g, and a total of 24.0g. 
[0096] As the obtained water-repellent glass was shown in Table 2, the initial-contact angle was that in 
which a contact angle becomes 104 **, is excellent enough, and a contact angle is excellent enough with 
100 ** also after an abrasion resistant test also after 112** and a weathering test. The prepared water- 
repellent oil-repellent processing liquid was the liquid stabilized enough, and was what demonstrates the 
water-repellent engine performance which becomes being the same as that of an example 1, and is 
excellent in expected. 

[0097] In example 1 1 example 4, it was made to be the same as that of an example 4 except having 
changed combination of water-repellent oil-repellent liquid as follows. 

[0098] That is, combination of water-repellent oil-repellent liquid is ethanol solution (average molecular 
weight: about 3000, solid content concentration: lwt%) 1.6 g of a silica sol, T-l [O.Olby trade 
name:MITSUBISHI MATERIALS CORP.] g, isopropyl alcohol 4.99g, heptadeca tridecyl fluoro 
ARUKIRUSHIRAN lg, pH 1.5 nitric-acid water-solution 0.2 g, water 0.2 g, and a total of 8.00g. 
[0099] As the obtained water-repellent glass was shown in Table 2, the initial-contact angle was that in 
which a contact angle becomes 103 **, is excellent enough, and a contact angle is excellent enough with 
100 ** also after an abrasion resistant test also after 111** and a weathering test. The prepared water- 
repellent oil-repellent processing liquid was the liquid stabilized enough, and was what demonstrates the 
water-repellent engine performance which becomes being the same as that of an example 1, and is 
excellent in expected. 

[0100] In example 12 example 1, it was made to be the same as that of an example 1 except having 
changed combination of water-repellent oil-repellent liquid as follows. 

[0101] namely, ~ as the tin oxide which makes antimony oxide DOBANTO 1.1 lwt(s)% as a silicon 
compound sol liquid [solid content concentration 2.5 wt% of the tin oxide particle (particle size: 5nm) to 
which combination of water-repellent oil-repellent liquid makes antimony oxide DOBANTO - a 1.39wt 
(s)% thing and a catalyst ~ Formation - make -]lg, isopropyl alcohol 5g, heptadeca tridecyl fluoro 
ARUKIRUSHIRAN 1 g, pH 2.5 nitric-acid water-solution 0.4 g, Og of water, and a total of 7.4 g. 
[0102] As the obtained water-repellent glass was shown in Table 2, the initial-contact angle was that in 
which a contact angle becomes 102 **, is excellent enough, and a contact angle is excellent enough with 
100 ** also after an abrasion resistant test also after 1 13 ** and a weathering test. The prepared water- 
repellent oil-repellent processing liquid was the liquid stabilized enough, and was what demonstrates the 
water-repellent engine performance which becomes being the same as that of an example 1, and is 
excellent in expected. 

[0103] In example 13 example 2, it was made to be the same as that of an example 2 except having 
changed combination of water-repellent oil-repellent liquid as follows. 

[0104] namely, - as the tin oxide which makes antimony oxide DOBANTO 1.1 lwt(s)% as a silicon 
compound sol liquid [solid content concentration 2.5 wt% of the tin oxide particle (particle size: 5nm) to 
which combination of water-repellent oil-repellent liquid makes antimony oxide DOBANTO - a 1.39wt 
(s)% thing and a catalyst - Formation - make -]lg, isopropyl alcohol 25g, heptadeca tridecyl fluoro 
ARUKIRUSHIRAN lg, pH 2.5 nitric-acid water-solution 0.4 g, Og of water, and a total of 27.4g. 
[0105] As the obtained water-repellent glass was shown in Table 2, the initial-contact angle was that in 
which a contact angle becomes 101 **, is excellent enough, and a contact angle is excellent enough with 
99 degrees also after an abrasion resistant test also after 111 ** and a weathering test. The prepared 
water-repellent oil-repellent processing liquid was the liquid stabilized enough, and was what 
demonstrates the water-repellent engine performance which becomes being the same as that of an 
example 1, and is excellent in expected. 
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[0108] About 200 g was borrowed from the beaker and the example of comparison 1 silica sol (mean 
molecular weight: about 100000, solid content concentration : about 6 % of the weight) was used as, the 
coating solution as it was. It was presupposed except it that it is the same as that of an example 1 . The 
obtained substrate layer membrane obtained what presents the surface near a smooth side, although 
thickness had the shape of a micro pit about 150nm and whose front face are the pitch diameters of 
about 2nm. Subsequently, water-repellent oil-repellent processing liquid was prepared by the following 
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combination, and it gave a water-repellent finish on the substrate layer like the example 1. The 
compounding ratio and evaluation result of water-repellent oil-repellent liquid are shown in Table 3. 
[0109] That is, combination of water-repellent oil-repellent processing liquid is ethanol solution 
(average molecular weight: about 3000, solid content concentration: lwt%) 100 g of a silica sol, T-l[lby 
trade name:MITSUBISHI MATERIALS CORP.] g, isopropyl alcohol 889 g, heptadeca tridecyl fluoro 
ARUKIRUSHIRAN 0.5 g, pH 1.5 nitric-acid water-solution 0.2 g, water 9.8 g, and a total of 1000.5 g. 
[0110] It was what cannot be referred to as being what has the hydrofuge engine performance which 
whose expected weatherability as well as each [ said ] example to abrasion resistance is remarkably 
inferior unlike each [ which the contact angle became 78 degrees after the weathering test although the 
initial -contact angle of hydrofuge / which was obtained / oil-repellent processing glass was 100 **, and 
it was extremely bad, the contact angle was as bad as 72 degrees also after the abrasion resistant test, 
and the substrate layer mentioned above by the shape of flatness ] example, and is excellent at all. 
[01 1 1] In the example 1 of example of comparison 2 comparison, it was made to be the same as that of 
the example 1 of a comparison except having changed combination of water-repellent oil-repellent 
processing liquid as follows. The compounding ratio and evaluation result of water-repellent oil- 
repellent liquid are shown in Table 3 . 

[0112] That is, combination of water-repellent oil-repellent processing liquid is lg (average molecular 
weight: about 3000, solid content concentration: lwt%) of ethanol solutions of a silica sol, T-l [0.0 lby 
trade name:MITSUBISHI MATERIALS CORP.] g, isopropyl alcohol 1.59g, heptadeca tridecyl fluoro 
ARUKIRUSHIRAN lg, pH 1.5 nitric-acid water-solution 0.2 g, water 0.2 g, and a total of 8.00g. 
[01 13] The obtained water-repellent oil-repellent processing glass was difficult to dry, while processing, 
since there are few amounts of solvents, and to process the inside of a field uniformly. Moreover, 
although the initial-contact angle was 113** and the contact angle became 92 degrees after the 
weathering test, also after the abrasion resistant test, the contact angle was as bad as 78 degrees, and it 
was what cannot be referred to as being what has the water-repellent engine performance which is 
excellent in expected unlike each example which the substrate layer mentioned above according to the 
shape of flatness at all. About three days after it condensed, the particle of tin oxide precipitated, and 
this water-repellent oil-repellent processing liquid was still more unstable. 

[0114] In the example 1 of example of comparison 3 comparison, it was made to be the same as that of 
the example 1 of a comparison except having changed combination of water-repellent oil-repellent 
processing liquid as follows. The compounding ratio and evaluation result of water-repellent oil- 
repellent liquid are shown in Table 3. 

[0115] That is, combination of water-repellent oil-repellent processing liquid is 2g (average molecular 
weight: about 3000, solid content concentration: lwt%) of ethanol solutions of a silica sol, T-l [0.0 lby 
trade name:MITSUBISHI MATERIALS CORP.] g, isopropyl alcohol 46.59 g, heptadeca tridecyl fluoro 
ARUKIRUSHIRAN lg, pH 1.5 nitric-acid water-solution 0.2 g, water 0.2 g, and a total of 50.0g. 
[0116] Although the initial -contact angle was 112** and the contact angle became 85 degrees after the 
weathering test, also after the abrasion resistant test, the obtained water-repellent oil-repellent processing 
glass had the contact angle as bad as 89 degrees, and was what cannot be referred to as being what has 
the water-repellent engine performance which is excellent in expected unlike each example which the 
substrate layer mentioned above according to the shape of flatness at all. 

[0117] In the example 1 of example of comparison 4 comparison, it was made to be the same as that of 
the example 1 of a comparison except having changed combination of water-repellent oil-repellent 
processing liquid as follows. The compounding ratio and evaluation result of water-repellent oil- 
repellent liquid are shown in Table 3. 

[0118] That is, combination of water-repellent oil-repellent processing liquid is lg (average molecular 
weight: about 3000, solid content concentration: lwt%) of ethanol solutions of a silica sol, T-l [0.2 by 
trade name:MITSUBISHI MATERIALS CORP.] g, isopropyl alcohol 5.4 g, heptadeca tridecyl fluoro 
ARUKIRUSHIRAN lg, pH 1.5 nitric-acid water-solution 0.2 g, water 0.2 g, and a total of 8.00g. 
[0119] It was what cannot be referred to as being what has the water-repellent engine performance 
which compares with each example unlike each example which was as bad as 75 degrees also after the 
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abrasion resistant test as for the contact angle, and the substrate layer mentioned above by the shape of 
flatness, and the engine performance is remarkably inferior, and is excellent in expected at all by a 
contact angle becoming 76 degrees after a weathering test, as for the obtained water-repellent oil- 
repellent processing glass although an initial-contact angle is 100 **. 

[0120] In example of comparison 5 example 2, it was made to be the same as that of an example 2 
except having changed combination of water-repellent oil-repellent liquid as follows. The compounding 
ratio and evaluation result of water-repellent oil-repellent liquid are shown in Table 3. 
[0121] That is, combination of water-repellent oil-repellent processing liquid is lOg (average molecular 
weight: about 3000, solid content concentration: lwt%) of ethanol solutions of a silica sol, T-l [0.1 by 
trade name:MITSUBISHI MATERIALS CORP.] g, isopropyl alcohol 59.9g, heptadeca tridecyl fluoro 
ARUKIRUSHIRANlOg, 60% nitric-acid water-solution 0.005 g, Og of water, and a total of 80.005g. 
[0122] It was what cannot be referred to as being what has the water-repellent engine performance 
which a contact angle becomes 88 degrees after a weathering test, a contact angle is [ the obtained 
water-repellent oil-repellent processing glass ] as powerless as 88 degrees also after an abrasion resistant 
test although an initial-contact angle is 99 degrees, the engine performance is remarkably inferior as 
compared with each example, and is excellent in expected at all. 

[0123] In example of comparison 6 example 2, it was made to be the same as that of an example 2 
except having changed combination of water-repellent oil-repellent liquid as follows. The compounding 
ratio and evaluation result of water-repellent oil-repellent liquid are shown in Table 3. 
[0124] That is, combination of water-repellent oil-repellent processing liquid is lg (average molecular 
weight: about 3000, solid content concentration: lwt%) of ethanol solutions of a silica sol, T-l [O.Olby 
trade name:MITSUBISHI MATERIALS CORP.] g, isopropyl alcohol 2.8 lg, heptadeca tridecyl fluoro 
ARUKIRUSHIRAN 1 g, and pH1.5. Nitric-acid water-solution 0.2 g, 4g of water, a total of 9.02g. 
[0125] It was what cannot be referred to as being what has the water-repellent engine performance 
which a contact angle becomes 95 degrees after a weathering test, a contact angle is [ the obtained 
water-repellent oil-repellent processing glass ] as powerless as 94 degrees also after an abrasion resistant 
test although an initial-contact angle is 1 12 **, the engine performance is remarkably inferior as 
compared with each example, and is excellent in expected at all. About one day after it condensed, the 
particle of tin oxide precipitated, and this water-repellent oil-repellent processing liquid was still very 
more unstable. 

[0126] In example of comparison 7 example 2, it was made to be the same as that of an example 2 
except having changed combination of water-repellent oil-repellent liquid as follows. The compounding 
ratio and evaluation result of water-repellent oil-repellent liquid are shown in Table 3. 
[0127] That is, combination of water-repellent oil-repellent processing liquid is lg (average molecular 
weight: about 3000, solid content concentration: lwt%) of ethanol solutions of a silica sol, T-l [O.Olby 
trade name:MITSUBISHI MATERIALS CORP.] g, isopropyl alcohol 5.59g, heptadeca tridecyl fluoro 
ARUKIRUSHIRAN 1 g, and pH2. 1 . 0.05g of nitric-acid water solutions, 0.35g of water, a total of 8.00g. 
[0128] It was what cannot be referred to as being what has the water-repellent engine performance 
which a contact angle becomes 87 degrees after a weathering test, a contact angle is [ the obtained 
water-repellent oil-repellent processing glass ] as powerless as 90 degrees also after an abrasion resistant 
test although an initial-contact angle is 100 degrees, the engine performance is remarkably inferior as 
compared with each example, and is excellent in expected at all. [0129] In example of comparison 8 
example 2, it was made to be the same as that of an example 2 except having changed combination of 
water-repellent oil-repellent liquid as follows. The compounding ratio and evaluation result of water- 
repellent oil-repellent liquid are shown in Table 3. 

[0130] That is, combination of water-repellent oil-repellent processing liquid is lg (average molecular 
weight: about 3000, solid content concentration: lwt%) of ethanol solutions of a silica sol, T-l [O.Olby 
trade name:MITSUBISffl MATERIALS CORP.] g, isopropyl alcohol 5.59g, heptadeca tridecyl fluoro 
ARUKIRUSHIRAN lg, pHl nitric-acid water-solution 0.4 g, Og of water, and a total of 8.00g. 
[0131] Although the contact angle became 97 degrees after the weathering test, the obtained water- 
repellent oil-repellent processing glass was as bad as 94 degrees, the contact angle compared it with 
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each example also after the abrasion resistant test, although the initial-contact angle was 1 10 **, the 
engine performance was inferior and it was comparatively near, it was what cannot be referred to as 
being what has the water-repellent engine performance which is excellent in expected. About one day 
after it condensed, the particle of tin oxide precipitated, and this water-repellent oil-repellent processing 
liquid was still very more unstable. 

[0132] In example of comparison 9 example 2, it was made to be the same as that of an example 2 
except having changed combination of water-repellent oil-repellent liquid as follows. The compounding 
ratio and evaluation result of water-repellent oil-repellent liquid are shown in Table 3. 
[0133] That is, combination of water-repellent oil-repellent processing liquid is lg (average molecular 
weight: about 3000, solid content concentration: lwt%) of ethanol solutions of a silica sol, T-l [0.1 by 
trade name:MITSUBISHI MATERIALS CORP.] g, isopropyl alcohol 47. 5g, heptadeca tridecyl fluoro 
ARUKIRUSHIRANlg, and pH1.5. Nitric-acid water-solution 0.2 g, water 0.2 g, a total of 50.0g. 
[0134] The obtained water-repellent oil -repellent processing glass was what cannot be referred to as 
being what has the water-repellent engine performance which a contact angle is as powerless as 92 
degrees, and whose weatherability is inferior as compared with each example, and is excellent in 
expected also after an abrasion resistant test by a contact angle becoming 91 degrees after a weathering 
test at all, although the initial-contact angle was 112**. 

[0135] In example of comparison 10 example 2, it was made to be the same as that of an example 2 
except having changed combination of water-repellent oil-repellent liquid as follows. The compounding 
ratio and evaluation result of water-repellent oil-repellent liquid are shown in Table 3. 
[0136] That is, combination of water-repellent oil-repellent processing liquid is 2g (average molecular 
weight: about 3000, solid content concentration: lwt%) of ethanol solutions of a silica sol, T-l [O.Olby 
trade name:MITSUBISHI MATERIALS CORP.] g, isopropyl alcohol 4.59g, heptadeca tridecyl fluoro 
ARUKIRUSHIRANlg, pHl nitric-acid water-solution 0.2 g, water 0.2 g, and a total of 8.00g. 
[0137] It was what cannot be referred to as being what has the water-repellent engine performance 
which a contact angle becomes 90 degrees after a weathering test, the contact angle after an abrasion 
resistant test is [ the obtained water-repellent oil-repellent processing glass ] as powerless as 89 degrees 
although an initial-contact angle is 109 **, the engine performance is inferior as compared with each 
example, and is excellent in expected at all. About three days after it condensed, the particle of tin oxide 
precipitated, and this water-repellent oil-repellent processing liquid was still more unstable. 
[0138] In the example 1 of example of comparison 1 1 comparison, it was made to be the same as that of 
the example 1 of a comparison except having used combination of the water-repellent oil-repellent 
liquid of an example 1. The compounding ratio and evaluation result of water-repellent oil-repellent 
liquid are shown in Table 3. 

[0139] It was what cannot be referred to as being what has the water-repellent engine performance 
which a contact angle becomes 87 degrees after a weathering test, the contact angle after an abrasion 
resistant test is [ the obtained water-repellent oil-repellent processing glass ] as powerless as 90 degrees 
although an initial-contact angle is 1 1 1 **, the engine performance is inferior as compared with each 
example, and is excellent in expected at all. 

[0140] In the example 1 of example of comparison 12 comparison, it was made to be the same as that of 
the example 1 of a comparison except having used combination of the water-repellent oil-repellent 
liquid of an example 7. The compounding ratio and evaluation result of water-repellent oil-repellent 
liquid are shown in Table 3. 

[0141] It was what cannot be referred to as being what has the water-repellent engine performance 
which a contact angle becomes 92 degrees after a weathering test, the contact angle after an abrasion 
resistant test is [ the obtained water-repellent oil-repellent processing glass ] as powerless as 89 degrees 
although an initial-contact angle is 1 13 **, the engine performance is inferior as compared with each 
example, and is excellent in expected at all. 
[0142] 
[Table 3] 
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[0143] 

[Effect of the Invention] As described above, according to the water-repellent glass of this invention, 
and its manufacturing method A unique coat can be easily obtained efficiently cheaply by easy film 
means forming as the specified water-repellent oil-repellent liquid excellent in preservation stability is 
also. It becomes what is excellent in water repellence, membraneous quality, adhesion, hardness, 
weatherability, etc. in the long run, without spoiling an optical property. Weatherability and abrasion 
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resistance excellent in the especially marked water-repellent engine performance shall be shown, the 
object for construction or the aperture material for automobiles is begun, and useful water-repellent 
glass employable suitable for various glass goods etc. and its manufacture approach are offered. 



[Translation done.] 
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